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DUPLICATE 



TITLE 

Emergency evacuation apparatus for a bed-ridden person 

DESCRIPTION 
5 Technical Field 

The invention relates to an improved evacuation apparatus to enable the rapid and 
safe removal of bedridden people from hospitals, old persons homes and other 
buildings in emergency situations. 

10 Background Art 

In the event of an emergency requiring the fastest possible evacuation, it is a major 
concern that the most vulnerable people present the greatest difficulty in being 
evacuated to safety. The old and infirm, and bed-ridden hospital patients, being 
persons with limited mobility, are dependent upon helpers to execute their safe 

15 evacuation. 

British Patent Application 2324738 describes an apparatus that can be used to 
evacuate a bed-ridden person from a bed in an emergency situation. The apparatus 
comprises a rigid tray of a length substantially equal to that of the mattress on which 
20 the person to be evacuated is lying. Wheels, glide members, roller balls or castors are 
mounted on the base tray to facilitate its movement over the floor and straps are 
secured to the tray for wrapping around the mattress to thereby restrain and cocoon 
the person. Lifting handles may be provided so that the person can be lifted down 
from the bed and placed on the floor or evacuated out of the building. 

25 

Australian Patent 667183 describes a disposable stretcher fabricated from a folded 
board material that provides a substantially flat base on which a person can lie. The 
base has a single transverse fold line to enable it to be folded for storage purposes. 
Two longitudinal fold lines allow edge parts of the base to be folded upwardly to form 
30 walls that provide longitudinal reinforcement to the base. Ajj^nber of hand holes are 
provided around the periphery of the base and can receive straps to secure the person 
to the stretcher. 
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Many hospitals and care homes for the old and infirm are gradually replacing 
traditional beds of fixed construction with modern adjustable beds. These can be 
electrically or manually operated to adjust the profile of the mattress to provide better 
5 ergonomic support for the person lying on the bed. A conventional adjustable bed has 
four panels positioned underneath the mattress that can bend relative to each other. 
The two panels closest to the foot of the bed support the legs of the person and can 
bend to form a knee-break. The panel closest to the head of the bed can be raised or 
lowered to help the person to sit up and provides a backrest. The remaining panel 
1 o does not normally move and supports the hips and waist of the person. 

The apparatus described in British Patent Application 2324738 can only be used with 
traditional beds of fixed construction. There is therefore a need for an emergency 
evacuation apparatus that is suitable for use with a modern adjustable bed. 



15 



Summary of the Inv ention 

The invention provides an emergency evacuation apparatus for removing a bed-ridden 
person from a bed in an emergency situation, comprising a base tray having at least 
one transverse fold line to allow the base tray to bend as two or more panels; and 
20 mechanical locking means operable between an unlocked condition in which the base 
tray is able to bend along the transverse fold line and a locked condition in which the 
base tray is unable to bend along the transverse fold line and to provide the base tray 
with sufficient longitudinal rigidity to support the weight of an adult person. 

25 In normal use, the base tray is placed between the panels of an adjustable bed and the 
mattress. The number and position of transverse fold lines will be selected so that the 
base tray has the same number of panels as the bed. For example, if the adjustable 
bed has four panels then the base tray will be provided with three transverse fold lines 
so that the base tray can bend as four panels. The base tray will bend in register with 
30 the associated underlying panels of the adjustable bed but does not hinder the 
operation of the bed in any way. Preferably, the base tray has substantially the same 
width as the bed from which the person is to be evacuated. 
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It is normally preferred that the mechanical locking means are operable in an 
emergency situation to lock the panels of the base tray in a co-planar configuration so 
that the bed-ridden person can be removed in a prone position. However, it is also 
possible that the mechanical locking means are operable to lock the panels of the base 
tray at any predetermined angle to each other. For example, if the base tray has four 
panels then the three panels closest to the foot end of the emergency evacuation 
apparatus can be locked in a co-planar configuration but the fourth panel at the head 
end can be locked at a slight angle with respect to the plane of the remainder of the 
base tray to provide additional support by raising the person's back. 

It will be readily appreciated that the mechanical locking means must be strong 
enough to provide the base tray with sufficient longitudinal rigidity to allow the 
emergency evacuation apparatus to support the weight of an adult person. 

The mechanical locking means can be of any suitable construction or type. For 
example, a rigid locking bolt can be made to slide across the transverse fold line when 
the panels are co-planar. The locking bolt is preferably secured to the underside of 
one of the panels and can be received in an associated locking aperture provided on 
the underside of the other panel to prevent the base tray from bending along the 
transverse fold line. The locking bolt can also be slidably received in a pair of 
channels or sleeves on the underside of the base tray that extend on both sides of the 
transverse fold line. 

A plurality of mechanical locking means can be provided for each transverse fold line. 
The mechanical locking means can be operated independently of each other or 
together in a single locking action 

If the base tray has more than one transverse fold line then separate mechanical 
locking means can be provided for each transverse fold line so that respective pairs of 
panels can be selectively locked together. Alternatively, a single mechanical locking 
means is provided. For example, a locking bolt can be slidably received in channels 
or sleeves on the underside of the base tray that extend on both sides of each 
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transverse fold line. The locking bolt has a number of pivot regions that are aligned 
with the transverse fold lines when the locking bolt is in the unlocked condition. In 
an emergency situation, the locking bolt can be made to slide when the panels are co- 
planar so that the pivot regions are no longer aligned with the transverse fold lines and 
5 rigid parts of the locking bolt next to the pivot regions extend across the transverse 
fold lines. If the pivot regions only allow the locking bolt to bend in one plane then 
the panels can be locking in position by rotating the locking bolt through 90°, for 
example. 

1 o To facilitate its movement over the floor, the underside of the base tray is preferably 
provided with wheels, glide members, roller balls or castors. These can be fitted in 
channels provided on the underside of the base tray. 

A number of u-shaped runners can be fixed to the underside of the base tray to 
15 improve the strength and rigidity of the two or more panels. The runners preferably 
extend longitudinally to define a pair of parallel channels into which the wheels, glide 
members, roller balls or castors can be fitted. The runners do not extend across the at 
least one transverse fold line and their ends can be cut away or profiled so that they do 
not prevent the panels of the base tray from bending relative to each other. Strips of 
20 high-density foam can be fixed to the underside of the base tray along its edges and 
between the runners to help support the base tray on top of the panels of the adjustable 
bed. 

The wheels, glide members, roller balls or casters can be retractable so that they only 
25 project beyond the underside of the base tray or the channels when they are needed in 
an emergency situation. Alternatively, the wheels, glide members, roller balls or 
castors can be received in recesses or channels provided in the top surface of the 
panels of the adjustable bed. 

30 The base tray can further include a pair of longitudinal fold lines to allow the sides of 
the base tray to be inclined slightly. The applicant has found that this does not 
significantly increase the longitudinal rigidity of the emergency evacuation apparatus 
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but does prevent the sides of the base tray from impeding its movement along the 
floor. The longitudinal fold lines define a central panel for supporting the person and 
two side panels. 

5 Straps can be secured to the base tray for wrapping around the person in an 
emergency situation. The straps are preferably provided with snap-fit couplings 
which permit them to be connected together to encircle the mattress and person prior 
to tightening them to draw the mattress around the person. Mechanical tensioning 
means may be provided. 

10 

Many adjustable beds have inbuilt hydraulic raising and lowering devices, and a 
removable tail-board or frame. To evacuate a person in an emergency situation, first 
of all the adjustable bed is electrically or manually operated so that the panels of the 
base tray lie in the same plane or at a predetermined angle to each other. The straps 

15 are then tightened around the person to secure the person on the base tray. If the 
panels are co-planar then this tightening of the straps also causes the base tray to bend 
slightly along the longitudinal fold lines. The mechanical locking means are operated 
from the unlocked condition to the locked condition to maintain the panels in the 
desired configuration (normally co-planar) and provide the base tray with sufficient 

20 longitudinal rigidity to support the weight of an adult person. It will be appreciated 
that operating the mechanical locking means immediately forms an extremely robust 
and rigid structure that is capable of being used as a stretcher to evacuate the person to 
safety. 

25 After tightening the straps around the mattress and person to cocoon and restrain the 
person, the adjustable bed is lowered to its minimum height, the tail-board or frame 
removed and the rigid base tray pulled down the bed to an intermediate position in 
which it tips with its foot end resting on the floor and its head end resting on the foot 
end of the bed. The base tray can then be gently lowered on to the floor. 

30 

If the tail-board or frame of the adjustable bed is not removable then it can include 
rollers or fixed projections for engagement with the runners fixed to the underside of 
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the base tray. In this case, the foot end of the rigid base tray is raised and then pulled 
over the tail-board or frame with the rollers or fixed projections engaging with the 
runners to act as guides and prevent the base tray deviating from side to side. The 
base tray is placed in an intermediate position in which it tips with its foot end resting 
5 on the floor and its head end resting on the tail-board or frame. The head end can 
then be gently lowered to the floor. 

The base tray can be made of polypropylene so that it is strong and lightweight If u- 
shaped runners are provided then these can be made of aluminium and riveted to the 
1 o underside of the base tray. 

The base tray is preferably formed in a single piece with the transverse and 
longitudinal fold lines being hydraulically pressed into the base tray. 

15 To facilitate the subsequent evacuation of the person, carrying handles can be secured 
to the sides of the base tray. A handle can also be secured to one end of the base tray 
to assist in raising the base tray or pulling it down the bed to the intermediate position. 

Although the emergency evacuation apparatus is intended to be used primarily on 
20 adjustable beds, it will be appreciated that it can also be used on traditional beds of 
fixed construction. 

Drawings 

Figure 1 is a side view of an adjustable bed; 

25 Figure 2 is a top view of an emergency evacuation apparatus in accordance with the 
present invention; 

Figure 3 is a bottom view of the apparatus of Figure 2 with the locking bolts in an 
unlocked condition; 

Figure 4 is a cross-section view taken along line AA shown in Figure 3 with the 
30 locking bolts in an unlocked condition; 

Figure 5 is a cross-section view taken along line AA shown in Figure 3 with the 
locking bolts in a locked condition; 
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Figure 6 is an end view of the apparatus of Figure 2; 

Figure 7 is a side view showing the apparatus of Figure 2 placed on an adjustable bed; 
Figure 8 is an end view showing the apparatus of Figure 2 being used to restrain a 
person; and 

5 Figure 9 is an end view showing the apparatus of Figure 2 being raised over the tail- 
board of an adjustable bed. 

Figure 1 shows an adjustable bed having four panels 2 supporting a mattress 3. The 
foot end and head end of the bed are provided with fixed tail-boards 4 to prevent the 

10 mattress 3 from sliding off the panels 2. The panels can be electrically or manually 
operated to adjust the profile of the mattress 3 to support the person P in a number of 
different ways. The panel 2a closest to the head end of the bed acts as a backrest and 
can be raised or lowered to help the person P sit up or lie down. The intermediate 
panel 2b does not move and supports the hips and waist of the person P. The two 

15 panels 2c and 2d closest to the foot end of the bed can bend together to form a knee- 
break. 

With reference to Figures 2 to 6, an emergency evacuation apparatus 10 has a base 
tray 1 1 formed from a single sheet of polypropylene. Three transverse fold lines 12a, 
20 12b and 12c are hydraulically pressed into the polypropylene sheet to divide the base 
tray 1 1 into four panels 13a to 13d. The base tray 1 1 has substantially the same width 
as the panels 2 of the adjustable bed. Moreover, the transverse fold lines 12 are 
positioned so that the four panels 13 of the base tray 1 1 are substantially the same size 
as the associated panels 2 of the adjustable bed. 

25 

Two longitudinal fold lines 14a and 14b are hydraulically pressed into the 
polypropylene sheet to divide the base tray 11 into a central panel 15a and two side 
panels 15b. 

30 A number of u-shaped aluminium runners 16 are riveted to the underside of the 
central panel 15a of the base tray 11 to define a pair of parallel channels. As best 
shown in Figure 4, the runners 16 do not extend across the transverse fold lines 12 
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and their facing ends are cut away or profiled so that they do not prevent the panels 13 
bending relative to each other. A pair of wheels 1 7 is provided in the channels at each 
end of the base tray. 

Two strips 18 of high-density foam having substantially the same depth as the runners 
16 are attached to the underside of the side panels 15b of the base tray 11 and help 
support the base tray on top of the panels 2 of the adjustable bed. The strips of high- 
density foam can be replaced by u-shaped aluminium runners to provide additional 
strength and rigidity to the side panels 15b. A further strip 19 of high-density foam is 
attached to the underside of the central panel 15a of the base tray 11. The strips 18 
and 19 of high-density foam are cut into sections so that they do not extend across the 
transverse fold lines 12. 

In normal use, the part of each wheel 17 that projects outside the associated runner 16 
is received in a recess (not shown) provided in the top surface of the panels 2a and 2d 
of the adjustable bed. 

Six rigid locking bolts 20 are received in the u-shaped runners 16 and retained by 
inwardly extending lips (not shown), hi Figures 3 and 4 the locking bolts 20 are in an 
unlocked condition and do not extend across the transverse fold lines 12a, 12b and 
12c so the panels 13a to 13d of the base tray 1 1 are free to bend relative to each other. 
In an emergency situation, the locking bolts 20 are moved to a locked condition by 
sliding them along the u-shaped runners 16 until they extend across the transverse 
fold lines 12a, 12b and 12c. This action locks the panels 13a to 13d together so that 
the base tray 1 1 is made sufficiently rigid in the longitudinal direction to support the 
weight of an adult person. 

Figure 7 shows how the base tray 1 1 is positioned on the adjustable bed such that the 
panels 13a to 13d are in register with the associated panels 2a to 2d. (It will be 
readily appreciated that the wheels 17 and the strips 18 of high-density foam have 
been omitted from Figure 6 to improve the clarity of the drawing.) 
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With reference to Figures 8 and 9, in an emergency situation, the adjustable bed is 
operated so that the panels 2 are lowered until they are horizontal and the panels 13 of 
the base tray 11 lie in the same plane. Straps 21 secured to the side of the base tray 
(not shown in Figures 2 to 6 to improve the clarity of those drawings) are tightened 
5 around the person P to bend the base tray 1 1 along the longitudinal fold lines 14a and 
14b and wrap the mattress 3 around the person to form a shielding cocoon of mattress 
material. (In practice, the applicant has found that the base tray 1 1 does not bend very 
much along the longitudinal fold lines 14a and 14b because of the thickness of the 
mattress. The angle of the side panels 15b relative to the central panel 15a has been 
10 exaggerated to improve the clarity of the drawings.) Finally, the locking bolts 20 are 
operated from the unlocked condition to the locked condition as described above. 

The adjustable bed is lowered to its minimum height and the rigid base tray 1 1 is 
raised and pulled over the fixed tail-board 4 at the foot end of the bed. The tail-board 
15 4 is provided with a pair of rollers 5 which engage with the runners 1 6 to act as guides 
to prevent the base tray 1 1 deviating from side to side. The base tray 1 1 is placed in 
an intermediate position in which it tips with its foot end resting on the floor and its 
head end resting on the tail-board 4. The head end is gently lowered to the floor and 
the base tray 11. 

20 

The base tray 1 1 can be moved over the floor using the wheels 17. Carrying handles 
(not shown) secured to the sides of the base tray 1 1 can also be used to carry the base 
tray if the person has to be evacuated to safety. 

25 
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CLAIMS 

1 • An emergency evacuation apparatus for removing a bed-ridden person from a 
bed in an emergency situation, comprising a base tray having at least one transverse 
fold line to allow the base tray to bend as two or more panels; and mechanical locking 
means operable between an unlocked condition in which the base tray is able to bend 
along the transverse fold line and a locked condition in which the base tray is unable 
to bend along the transverse fold line and to provide the base tray with sufficient 
longitudinal rigidity to support the weight of an adult person. 

2. An emergency evacuation apparatus according to claim 1, wherein the 
mechanical locking means is one or more rigid locking bolts. 

3. An emergency evacuation apparatus according to claim 1 or claim 2, wherein 
the base tray has three transverse fold lines to allow the base tray to bend as four 
panels. 

4. An emergency evacuation apparatus according to any preceding claim, 
wherein the underside of the base tray is provided with wheels, glide members, roller 
balls or castors to facilitate its movement over the floor. 

5. An emergency evacuation apparatus according to claim 4, wherein the wheels, 
glide members, roller balls or castors are fitted in channels on the underside of the 
base tray. 

6. An emergency evacuation apparatus according to claim 4 or claim 5, further 
comprising u-shaped runners fixed to the underside of the base tray into which the 
wheels, glide members, roller balls or castors are fitted. 

7. An emergency evacuation apparatus according to any preceding claim, further 
comprising straps secured to the base tray for wrapping around the person in an 
emergency situation to restrain the person. 
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8. An emergency evacuation apparatus according to claim 7, wherein the straps 
are provided with snap-fit couplings which permit them to be connected together to 
encircle the person prior to tightening them. 

9. An emergency evacuation apparatus according to claim 7 or claim 8, wherein 
the base tray has two longitudinal folds lines defining a central panel for supporting 
the person and two side panels that can be bent out of the plane of the central panel by 
the straps. 

10. An emergency evacuation apparatus according to any preceding claim, 
wherein the base tray is made of polypropylene. 

11. An emergency evacuation apparatus according to any preceding claim, 
wherein the transverse and longitudinal fold lines are hydraulically pressed into the 
base tray. 

12. An emergency evacuation apparatus according to any preceding claim, further 
comprising carrying handles secured to the sides of the base tray. 

13. An emergency evacuation apparatus according to any preceding claim, further 
comprising one or more strips of foam fixed to the underside of the base tray. 

14. A combination of a bed and an emergency evacuation apparatus according to 
any preceding claim, wherein the base tray has substantially the same width as the 
bed. 

15. A combination of a bed and an emergency evacuation apparatus according to 
claim 6, wherein a tail-board of the bed includes rollers or fixed projections for 
engagement with the runners fixed to the underside of the base tray to assist the 
removal of the apparatus from the bed. 
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14. An emergency evacuation apparatus substantially as described herein and with 
reference to the drawings. 
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TITLE 

Emergency evacuation apparatus for a bed-ridden person 

(Figure 2) 

ABSTRACT 

The invention provides an emergency evacuation apparatus for removing a bed-ridden 
person from a bed in an emergency situation. The apparatus includes a base tray 1 1 
having at least one transverse fold line 12 to allow the base tray to bend as two or 
more panels 13. This apparatus is therefore suitable for use with a modem adjustable 
bed which can be electrically or manually operated to adjust the profile of the mattress 
to provide better ergonomic support for the person lying on the bed. The base tray 1 1 
also has mechanical locking means 20 operable between an unlocked condition where 
the base tray 11 can bend along the transverse fold line 12 and a locked condition 
where the base tray 11 is unable to bend along the transverse fold line. The 
mechanical locking means 20 also provides the base tray 11 with sufficient 
longitudinal rigidity to support the weight of an adult person. 



R1 08002 



3/5 




Figure 6 
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Figure 9 



